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PROCEEDINGS OF THE AMERICAN CHEMICAL 
SOCIETY. 


REGULAR Mertine, December 4th, 1885. 

Dr. A. R. Leeds in the chair. 

The minutes of the meeting of November 6th were read and 
approved. 

The Treasurer’s Report was read, and Messrs, Alsberg and Casa- 
major were’ appointed a committee to audit the Treasurer’s ac- 
counts. 

The Committee on Papers and Publications reported, through 
Prof. Breneman that the Journal needs more co-operation from 
members in the preparation of abstracts. 

Messrs. Liebschiitz and Gladding were appointed tellers for the 
election of ofticers and committees for 1886. 

The following officers were then elected to serve during the year 
1886: 

President : 


A. Bb. PRESCOTT. 


Vice- Presidents : 
A. R. LEEDS, 
A. A. BRENEMAN, 
H. ENDEMANN, 
r. G. WORMLEY, 
H. Bb. NASON, 
Tv. Ss BUONT: 


Corre sponding Secre tary: 
P. CASAMAJOR. 
Lee cording Secretary : 
C. E. MUNSELL. - 
Treasurer : 


T. O°C. SLOANE. 


Librarian: 


WILLIAM RUPP. 
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Curators: 


M. LIEBSCHUTZ, J. P. BATTERSHALL, O. H. KRAUSE. 


Committee on Papers and Publications : 


JAS. H. STEBBINS, Jr, A. A. BRENEMAN, A. R. LEEDS. 


Committee on Nominations : 


J. B. MACKINTOSH, M. E. WALDSTEIN, A. C. HALE, 


R. W. MOORE, A. P. HALLOCK. 
Board of Directors: 


A. R. LEEDs, 
A. A. BrenemMan, - Three Local Vice-Presidents. 
H. EnpEMANN, 


P. CasaMasor C. F. CHANDLER, 
> ? 
C. E. Munse.n M. AtsBerG 
> b 
T. O’°C. SLOANE, Jas. H. Srressins, Jr. 
> b] 
Wma. Rupp. M. E. WaALpDsTEIN, 
EK. WAttxeER, T. S. GLADDING. 


Milton W. Grovesteen, of 430 West 23d street, New York, was 
elected a regular member. 


Walter B. Price, of 26 Broadway, New York, was proposed ‘for 
> a? b] 


membership. 

The following paper was then read : 

Chemical, experimental, and biological inquiries in connection 
with the present and proposed future water supply of the city of 
Albany, by Albert R. Leeds, Ph. D. 

The following papers were announced for the next meeting on 
January 8th, 1886: 

Report of Committee on Nomenclature. 

A Platinum Filter for Filtration on Dr. Carmichael’s Plan ; by 
P. Casamajor. 

Some contributions to the Study of New York City Water ; by 
A. A. Breneman, 8. B. 

The meeting was then adjourned. 

C. E. MUNSELL, 
Recording Secretary. 
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THE WATER SUPPLY OF ALBANY. 


A CHEMICAL, BIOLOGICAL AND EXPERIMENTAL IN- 
QUIRY INTO THE PRESENT AND PROPOSED 
FUTURE WATER SUPPLY OF THE CITY OF 
ALBANY. 

By Dr. Aubert R. Leeps. 

In the Spring of the present year, the Legislature of the State of 
New York was moved, by the frequent outbursts of popular indig- 
nation in Albany, with regard to the quality of its water supply, to 
create a Special Water Commission. And, inasmuch, as the inves- 
tigations which I found necessary to make, as chemist to this com- 
mission, caused me to travel over certain new ground, I have thought 
it might prove of interest to the profession to put certain of the re- 
sults on record in this journal. Fortunately the wording of the 
Act appointing the commission not only gave, but also encouraged 
considerable latitude of inquiry, for it directed that two objects 
should be kept in view :— 

Ist. Due inquiry into the available sources of supply of pure and 
wholesome water. 

2d. If the present water supply proved on investigation to be 
the best available, then as to what, if any, method could be adopted 
for its improvement, or if possible, its purification. 

In the conduct of the first branch of the investigation, I had oe- 
easion to examine the following possible sources of supply :— 

Ist. Certain lakes and water courses east of the Hudson, but in 
the immediate vicinity of Albany. 

2d. Driven wells on the hills west of Albany, and driven wells 
located upon the flats lying along the river, north and south of the 
city. 

3d. Various points upon the Hudson River, such as Waterford, 
situated above the influx of sewage from the city of Troy, and as 
many other points between Troy and Albany as would be neces- 
sary to investigate the question of the self-purification of the stream 
and the advisability of shifting the location of the mouth of the in- 
take of the present pumping station to such other point as might be 
shown to afford better water. 


4th. The Mohawk River above and below the falls. 
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With regard to the second branch of the inquiry, I was author- 
ized by the commission to institute experiments upon the relative 
advantages of the following methods :— 

Ist. Purification by artificial oxidation by gaseous oxidants, and 
more specially oxygen, air and ozone, at ordinary atmospheric 
pressures and temperatures, or at increased pressures and temper- 
atures. 

2d. Purification by the use of solid substances, acting either as 
oxidants or precipitants or both. 

3d. Combinations of the two preceding, in various orders and 
under various conditions of temperature and pressure. 

4th. Purification by natural and artificial filtrauion, according to 
the many methods either hitherto in use, or such as might prove 
themselves peculiarly adapted to the environment of the Albany 
water supply. 

5th. Combinations of the first three, or purification proper, with 
the fourth, the object being primarily to render innocuous noxious 
matter, both such as exists diffused in a state of solution, and 
particulate in the form of micro organisms ; and secondarily, to 
remove the débris of this noxious matter, and all suspended sub- 
stances as well, by effective filtration. 

In the conduct of the experiments falling under the five heads 
above enumerated, I was prevented by the necessity of performing 
a great number of analyses upon the various proposed sources of 
supply, and the limited time allowed by the Legislature to the 
commission before bringing in its final report, from prosecuting 
them to the desired point. Iam able, therefore, to give only cer- 
tain results in this place, and shall postpone the presentation of the re- 
mainder until they are worked out in connection with the proposed 
new water supply of the city of Philadelphia. 

The methods of investigation made use of in connection with 
the Albany water supply, might be summarized under three 
classes : 

A. Analytical. 

B. Experimental. 

C. Biological. 
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I, Anatytican Data. 

The analytical data established in the case of each sample, 
were the free and albuminoill ammonia, the nitrous and nitric acid, 
the oxygen required to oxidiz2 organic matters as determined by 
permanganate at the boiling paini, and also by means of photo- 
chemical measurement, chlorine, hardness, total solids dried at 
110°, fixed matter at low redness, volatile matter at low redness, 
and the dissolved oxygen, carbon dioxide, and nitrogen gases. 

The nitric acid was determined by reduction to nitric oxide and 
endiometric measurement of the evolved gas. Tne original method 
for photo-chemical measurement of the oxygen required to oxidize 
organic matter, as stated in Zhe Philosophical Magazine, has been 
moditied in its application to more than 500 samples of waters, .and 
the improved method and results I hope to find leisure to communi- 
cate in a subsequent article, together with the apparatus employed 
for the endiometric measurement of dissolved gases. 

In the five tables which follow, are given : 

I, A comparison of the waters of certain lakes and streams of the 
hill country east of the Hudson River, with the water taken from 
the Hudson at the present Albany pumping station. This com- 
parison was made in deference to the opinions of those who thought 
that waters taken from elevated points in a mountainous district 
must necessarily be purer than that taken froma great stream flow- 
ing at a lower level. 

II. Comparison of the water from a number of driven wells 
located on the hills west of Albany, and upon the alluvial flats 
lying along the Hudson River immediately north of the city, with 
the waters of the Hudson River. 

If. A comparison of the waters of the Hudson River itself from 
a point above the influx of the sewage of Troy to the Albany 
pumping station, a distance of about seven miles. 

IV. A comparison of the waters of the Mohawk River above and 
below the falls with those of the Hudson River taken directly at 
the intake, as delivered directly from the faucet at the City Hall, 
and as delivered from a commercial sand and charcoal filter located 
at the same point. 

V. A comparison of the mineral constituents in the waters taken 
from two mountain lakes, a mountain stream, and a driven well in 
the hill country, with the waters of the Hudson River and the 
Mohawk River. 
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I insert the accompanying five tables, partly to render intelligible 
what follows, and partly because the results are not in accordance 
either with the preconceived ideas of the inhabitants of Albany, 
or with the anticipations of the members of the Special Commis- 
sion, the engineers in charge, or my own. 

For, in the first place, the samples taken from the mountain 
lakes and streams do not compare favorably with the sample taken 
from the Hudson at the same date. It will be found by reference 
to Table L, that the albuminoid ammonia in the samples from 
Snyder’s Lake, Sand Lake, Poestenkil! River, and Dykeing Pond is 
greater than at the Albany pumping station, and the free ammonia 
is likewise greater, except in the case of Snyder’s Lake. The 
required oxygen for the Poestenkill is enormous, as also the nitric 
acid of the Dykeing Pond. I conclude from the latter fact that the 
water in this pond contained, prior to the time of the analysis, an even 
larger percentage of decomposable nitrogenous matter than is 
indicated by its albuminoid ammonia. In other words, a large 
amount had been destroyed by natural processes of oxidation, and 
had been converted into nitric acid. The evidence of this oxidizing 
action is still further shown in the percentage of carbon dioxide in 
the Dykeing Pond sample, amounting to the very unusual volume 
of 6.56 ¢.c. per liter. The quantitative measurement of the color, 
which is of a yellow to reddish-yellow tint, in the two samples just 
alluded to, gives 1.25 and 1.75 respectively. This color is a stain 
due to coloring matters of peaty origin in solution, and is accom- 
panied by a rise in the amounts of required oxygen to 1.90 and 
0.60. The quantitative measurement of color in this way becomes 
an index of the oxidizable organic matter. The same fact is illus- 
trated by a comparison of the waters of the Hudson taken Sept. 
5th and 16th, but, in addition, these two samples expose the fallacy 
of an opinion popularly prevalent concerning river waters. For 
the first was taken immediately on resumption of pumping after an 
interval of four days, during which interval the river had been 
rendered so yellow and turbid by recent rains, that the engineers 
had regarded it unfit todrink. As a matter of fact, its ammonia 
yielding constituents had been diminished. And the same water 
on keeping in the laboratory [storage and sedimentation], became 
of 2 high order of purity, most of the micro-organisms either dying, 
or being precipitated as resting spores along with the sediment. In 
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the reports on the proposed new water supplies of Wilmington, 
Del., and Philadelphia, numerous illustrations are given of the 
action of suspended aluminous matter [mud], in removing the 
ammonia-yielding organic constituents of the water. 

In this connection, the beneficial effects of recent rains in raising 
the percentage of the dissolved oxygen should likewise be noted, 
This dissolved oxygen after a time is used up in oxidizing dissolved 
organic impurities, the percentage of carbon dioxide at the same 
time rising. Furthermore, as will be seen by reference to the 
Dykeing Pond sample, in proportion as the organic nitrogen 
becomes converted into nitric acid, the oxygen essential to this 
process is used up, and the percentage of dissolved oxygen exhibits 
a correspondingly low figure. 

The analyses summarized in Table III. are of interest, both as 
relates to the potability of sewage-polluted water, like the Hudson 
River at Troy and Albany, and also in relation to the question of 
the self-purification of a flowing stream. 

It will be seen that the absolute amount of free ammonia is very 
small, being only 0.003 per 100,000, in four of the samples, and 
even less in the remaining four. The albuminoid ammonia is also 
moderate in amount, being less in the Waterford sample than it is 
in that taken at the Albany pumping station, Sept. 4th, which 
sample, as we have just seerf, contains a smaller qnantity than is 
present in any of the lakes of Rensselaer County. The percentage 
of albuminoid ammonia in the Waterford sample is the same as 
that present at the Troy pumping station, and also at one and at 
two miles below Troy. Three miles below it rises sharply in 
amount, an increase due unquestionably to considerable local con- 
tamination near the point where the sample was drawn from the 
river. But it falls again at the point 1,400 feet above the Albany 
intake, the sample collected on the ebb tide having less putrescible 
organic matters than were present in any of the eight samples 
taken from the Hudson at this time. At the intake itself the 
albuminoid ammonia is 0.014 parts per 100,000, as against 0.015 
parts at Waterford, Troy, and at one and two miles below. 

One mile below Troy, the amount of oxygen requisite to effect 
the oxidation of the organic matters is less than at Waterford, 
which is situated on the Hudson some distance above Troy, and 
entirely above and beyond the influence of tae Troy sewage. And 
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although at certain intermediate points it again increases by 
organic matters locally added at these points, it does not exceed, 
even at the Albany intake, its amount at the Troy intake. The 
chlorine increases in the seven miles from Waterford to the Albany 
intake. This increment is a rational one, since it applies to a 
mincra. constituent of sewage, and not to a constituent capable, 
like the matters above alluded to, of progressive oxidation, 

All the Hudson River samples exhibit traces of nitrous acid, a 
very important fact, showing the reality of the existence of recent 
sewage contamination at every point examined. The nitric acid is 
the same, namely, 0.13 parts of 100,000 in all the samples taken on 
the ebb tide. It is notably less than the one sample taken on the 


flood, a result probably due to the reduction of the nitrates in 
contact with the fresh sewage sweeping upward past the Albany 
dor ks. 

The minimum amount of dissolved oxygen ix at one mile below 
Troy, at which point the oxygen has been exhausted by contact 


c 


with the fresh sewage, and where it has had no opportunity to 
increase, as it does in the further run down the river. ’ 

Passing now to Table IL, it will be seen that the free ammonia 
is much greater in the driven well than in the surface water, whilst 
the albuminoid ammonia is less. I attribute this result to the 
oxidation occurring in the pores of the ground, through which the 
meteoric waters filter before reaching the gravel stratum out of 
which they rise. In consequence of this oxidizing action, the 
nitrogenous matters are decomposed, and pass out of the putrescible 


} 


condition in which they yield albuminoid ammonia, into the more 
stable form in which they yield free ammonia. 

The chlorine in the wells is immensely greater than in the surface 
waters, but this chlorine is not indicative of infiltration of sewage, 
but is connected with a simultaneous large increase of all the 
mineral constituents due to the solution of mineral substances by 
the waters in the course of their filtration through the ground. 

When we come to the dissolved gases, we find corresponding 
differences in the percentages of oxygen, due to the oxidizing action 
alluded to above, and inseparabiy connected with any process of 
beneficial filtration, whether it be effected by natural or by artificial 
means. The gases held in solution in superficial ground waters 
are principally derived from the atmospheric air with which these 
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waters are in contact, both superficially and in the interstices of the 
soil. Such being the case, we can readily understand why the air 
dissoived in the driven well samples is impoverished in respect of 
its oxygen, and why it contains a relatively larger amount of 
nitrogen. The carbon dioxide generated by oxidation processes, 
rarely remains permanently in solution, being used up by plant 
organisms for their food, or seized upon by lime and other bases to 
form mineral carbonates. 

Table No. IV. presents in the first place a comparison of a 
specimen taken from the Mohawk River above the Falls, with one 
taken below the Falls, on the same day. They are both, like those 
taken from the Hudson River at Waterford and ai the Albany In- 
take, very turbid and deeply yellow colored. That taken above 
the Falls, like the one from the intake, is so muddy and opaque that 
its color could not be qualitively estimated by means of the color- 
meter. In taste, both the Mohawk samples were better than those 
from the Hudson, that taken from above the Falls being the only 
one entirely agreeable in flavor. 

In respect of free and albuminoid ammonia and of oxygen re- 
quired to oxidize organic matters, they were superior in quality to 
the Hudson River samples: in respect of chlorine, hardness and 
total organic and volatile matters, they were inferior. Iam at an 
entire loss to know, not haying personally visited the spot and col- 
lected these samples, why the sample taken below the Falls was 
on the whole of better quality than that taken above. I can only 
infer, from the increased percentage of the dissolved oxygen gas 
and the simultaneous diminution of the albuminoid ammonia and 
of the oxygen required in the laboratory to effect the oxidation of 
the organic substances in the two waters, that in their passage over 
the Falls a notable aeration and improvement had been brought 
about. Simultaneously with this change, a process of subsidence 
and precipitation in the river below the Falls appears to have taken 
place, by which means the mineral matters and the hardness under- 
went a very considerable diminution. But, notwithstanding this 
improvement, I do not think the difference in quality is sufticiently 
in favor of the Mohawk to warrant a recommendation to transfer 
the source of supply to this river. This view is much strengthened 
by the fact that the Mohawk isa harder water than the Hudson, 
and the difference in this respect would result in a considerable 
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pecuniary loss to those engaged in manufacturing operations, and 
to the population at large in relation to its laundry use. 

Proceeding now to the samples taken directly from the Hudson, 
October 21st, we note that in their physical properties the samples 
taken at Waterford and at Albany exhibit the same characteristics, 
being both dark colored, very turbid, and of slightly unpleasant 
taste. They show ina most striking manner an increase in the 
permanent mineral constituents, along with little corresponding 
change (and in regard to two classes of results even a diminution) 
in their organic constituents. For, at Waterford, the chlorine is 
0.375 parts per 100,000, while at Albany it has increased to 0.45 
parts ; at Waterford the hardness is 4.4, at Albany 6.3 ; at Water- 
ford the total solids and mineral matters are 7.9 and 4.6, respect- 
ively, as against 13.1 and 10.1 parts at the Intake of the Albany 
station. Referring now to the organic constituents, we see that 
the free ammonia at Albany is nearly double what it is at Water- 
ford, whilst the measure of the nitrogenous impurities themselves 
has increased by only 0.001 part. The oxygen required to effect 
the oxidation of the organic matters is 0.02 parts less at Albany than 
at Waterford, and the total organic and volatile matters are 0.3 
part less. Along with this progressive oxidation, there is an in- 
crease in the percentage of carbon dioxide originating frem it. 

A comparison of the water running from the faucet of the City 
Hall, before and after filtration, shows that an improvement has 
thereby been effected. The improvement is most striking in the 
oxygen required to oxidize the organic matters of which only 0.12 
parts were required for the filtered as against 0.63 for the unfiltered. 
The total organic matters for the filtered is 3 parts as against 3.9 
parts for the unfiltered. But, during the process of filtration, the 
oxygen dissolved in the water has been used up, and in its place we 
find an increased quantity of carbon dioxide. Not only is the 
filtered water very poor in oxygen, but it contains a measurable 
amount of nitrous acid, which is present in waters only when the 
average matters which they contain have undergone incomplete 
oxidation. 


BroLoaicaL ANALYSIS. 


No biological analyses were made of the Rensselaer County 
waters, my arrangements for this part of the work not having been. 
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completed. The ten duplicate specimens taken from the Hudson 
River, between Waterford and Albany, September 29th, showed 
the following results: At the end of 48 hours, the culture tubes 
pertaining to all the specimens were unchanged. At the end of five 
days the gelatine in the culture tube belonging to the specimen col. 
lected opposite to Roy’s factory was entirely liquefied ; that in all 
the other culture tubes almost entirely liquefied. The number of 
microbes was greatest in the culture tube belonging to the specimen 
taken three miles below Troy, and least in the culture tubes of 
those specimens from the Albany and Troy intakes. Judging from 
the results of the biological analysis, the water collected at the 
Albany intake certainly did not contain more microbes than that 
from the Troy intake. These two waters were the best. The 
samples from Waterford were inferior to the two preceding, and 
of the three Waterford samples themselves, that from the east shore 
was the best, that from the middle the worst. The latter indeed 
was no better than the sample taken 1,400 feet above the Albany 
intake. In the following table I have arranged this set of Hudson 
River samples in two series, in one of which they are ordered in 
accordance with their excellence as decided upon chemical, in the 


other upon biological grounds : 


Series No. II., Hupson River Sampues, Sepr. 297Tn. 


A.—Chenicul Order. B.— Biological Order. 
I. 1,400 ft. above Albany Pump- I. Albany Pumping Station, Troy 
ing Station. Pumping Station. 
» Il. Albany Pumping Station. II. 1,400 feet above p. s., flood. 
III. Waterford. III. Two miles below Troy. 
IV. Troy Pumping Station. LV. One mile below Troy. 
V. One mile below Troy. V. Waterford. 
VI. Two miles below Troy. VI. 1,400 ft. above p. s., ebb. 


VII. 1,400 ft. above Albany Pump- VII. Three miles below Troy. 
ing Station, flood. 

VIII. Three miles below Troy. 

In the biological analysis of the driven well samples, taken 
October 19th, and the Albany pumping station of the same date, 
the culture tubes of the former did not show any micro-organisms 
until the ninth day, when they first made their appearance, 
and finally brought about a liquefaction of the gelatine at 
various dates from the tenth to the eighteenth day. ‘the Troy 
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Flat sample of this date presented similar characteristics, and 
underwent liquefaction in the same interval of time as the samples 
from the Three Hills and Dr. Helme’s farm. The Albany sample 
exhibited organisms on the first day, began to liquefy at the expira- 
tion of sixty hours, and completely broke down on the third day 
with the appearance of very numerous microbes. 

In the biological examination of the fourth series, the water taken 
from the Greenbush Flats driven well, No. 1, developed most mi- 
crobes; that from the Mohawk River, below the Falls, the next 
largest number; that from the Albany intake followed third; that 
of the Albany City water, after filtering, fourth, before filtering, 
fifth: above the Mohawk Falls, sixth, and that from Waterford, 
last. Or, to rate them according to their purity, from a biological 
standpoint (though none of them were by any means free from 
microbes), their order would be as follows, the corresponding order 
on chemical grounds being added for comparison : 


Series IV., rrom Monawk anp Hupson, Oct. 30rn. 


A.—Chemical Order. B.—Biolog ‘cal Order. 

I. Albany City Hall (filtered). I. Waterford. 

im  ** a (unfiltered). II. Mohawk River, above Falls. 
III. Mohawk River, below Falls. III. Albany water, before filtering. 
IV. si above ‘‘ | after 

V. Hudson River at Waterford. V. Albany intake. 
Wi. Albany. VI. Mohawk River, below Falls. 
VII. Greenbush Flats, driven well. VII. Greenbush Flats, driven well. 


EXPERIMENTAL INVESTIGATION. 

The analysis of the samples, before purified by oxidation processes 
and filtration in the manner previously indicated, will be found in 
the accompanying tables. My time allowed analysis of the purified 
samples only as far as the determination of the three most import- 
ant factors free ammonia, albuminoid ammonia, and required oxy- 
gen. The results obtained were as follows : 


PURIFACTION BY OXIDATION AND FILTRATION. 


Snyder's Lake. 


Before Purification. After Purification. 
Free ammonia_._.-.....-.- 0.002 pts. per 100,000 0.012 pt. per 100,000 
Albuminoid ammonia.-.----- 0.0387 ‘ as 0.012 _ “8 
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Sand Lake. 


Before Purification. After Purification. 
Free ammonia.--.--------- 0.009 pts. per 100,000 0.01 pt. per 100,000 
Albuminoid ammonia- ----- 0.029 ‘ * 0.01 - a 


Dykeing Pond. 


Before Purification. After Purification. 
Free ammonia... ...._.....- 0.014 pts. per 100,000 0.01 pt. per 100,000 
Albuminoid ammonia.-.--- 0.026 ‘ ee 0.012 pts. e 
Required oxygen-.---..---- 0.60 sa - 0.214 a 

Poestenkill River. 

Before Purification. After Purification. 
Pree ammonia............. 0.011 pts. per 100,000 0.011 pts. per ai 000 
Albuminoid ammonia------ 0.082 ‘ - 0.0115“ 
Required oxygen.....--.-- 1.90 . 3 0.88 = 

Albany Pumping Station, Sept. 5th. 

Before Purification. After Purification. 
Free ammonia...-......---- 0.004 pts. per 100,000 0.01 pt. per 100,000 
Albuminoid ammonia. --.-- 0.019 ‘* 0.008 pts. ie 
Required oxygen-.--....-- 1.20 4 " 0.293 “ . 


The meaning of these figures is, that the putrescible matter, tak- 
ing the albuminoid ammonia as its index, had been mostly removed, 
in one instance only 30 per cent. remaining of the 100 present in the 
original unpurified water. And furthermore, that the total organic 
matter, taking the oxygen required to oxydize it as an index had 
been still more perfectly removed, the purified Albany intake 
sample containing only 24 per cent. of the oxidizable organic sub- 
stances originally present. 

The free ammonia, derived as it is from nitrogenous bodies by 
processes of oxidation, was in most instances increased. 

These surprising and very gratifying results were obtained by 
simple means in the laboratory, and there is no practical obstacle 
that I know of, to their economical application on the scale | neces- 
sitated by the supply of a Jarge city like Albany. 


GENERAL CoMPARISON OF RESULTS. 


On a general survey of these results, there would appear to be no 
good reason-why the waters from any one particular locality should 
be exalted above all the others, and in this manner the source of 
supply, so far as the vital question of purity is concerned, should 
be settled. Only by the critical weighing of many considerations 
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and by the exclusion of such sources as have previously been shown 
to be inferior for reasons already given in the text, can the problem 
be so narrowed down that its solution becomes feasible. 

We should, therefore, begin by excluding the samples from 
Rensselaer County ; the Mohawk River waters; all the samples 
from the Hudson River proper, except those from Waterford, Troy 
pumping station, the Albany intake, and 1,400 feet above the in- 
take. Then, of those which remain, we shall begin by comparing 
those taken from the Hudson River among themselves. In the 
first place, they are all alike in containing some unoxidized sewage. 
It is present at Waterford, at Troy pumping station, and, although 
undergoing a certain amount of oxidation on its way down the 
river, it is neither at the Albany pumping station, nor 1,400 feet 
above, so far eliminated that the water taken directly from the river 
at the Albany intake is of sufficient purity for potable use. 

We shall, therefore, exclude the Hudson River as taken directly 
at any point, beginning at Waterford, down to Albany, from the 
recommendable sources of future supply. 

The case, however, is different with regard to the Hudson waters 
subjected to processes of purification and filtration ; for, while the 
particular sample of the Albany water filtered at the City Hall did 
not afford satisfactory results, yet it is possible by simple and prac- 
tical means to purify them thoroughly, so that they shall not con- 
tain organic matters dangerous to health, nor organized particles, 
in the form of germs, capable of originating disease. 

With regard to the driven wells, the testimony concerning those 
on the Troy Flats is conflicting, 


factory from a chemical and biological standpoint, whilst the latter 


the earlier sample being satis- 


sample was anomalous in both. Although analyses are needed in 
the future, to decide the cause of these anomalies, yet as far as an 
opinion can be formed from the nature of the evidence now in my 
possession, I believe them to be accidental, and that the water 
taken from the driven wells on the Flats, would prove to be both 
satisfactory for manufacturing use, and safe and wholesome for 
domestic purposes. 

The water from the driven wells at Dr. Helmes’ farm contains 
10.43 grains per gal., as against 4.76 grains in the Hudson River 
water at Albany (see analysis of September 5th), but an examina- 
tion of Table V., shows that these saline matters are not of a char- 
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acter to injure the water for manufacturing purposes, nor do they 
give other than an agreeable taste. 

I would, therefore, include the water from this and the neighbor- 
ing Three Iills farm, among those capable of supplying Albany 
with satisfactory and wholesome drinking water. 

CONCLUSIONS. 

Two classes of considerations must be kept in view in drawing 
these conclusions ; the one relating to the use of a city water sup- 
ply for drinking and domestic purposes, and the other, which we 
can by no means afford to lose sight of, in view of the enormous 
pecuniary interests involved, its use for laundry and manufacturing 
purposes. 

As to the first, no water is fit fur drinking and domestic purposes, 
unless it is entirely odorless, colorless, perfectly pellucid and 
transparent ; free from turbidity and suspended particles ; of no 
taste, or, if any, a pieasant.one, and demonstrably free from all non- 
organized or organized matters (in the shape of germs) capable of 
originating disease. 

Now, it is no proof that these requirements are either unneces- 
sary or exaggerated, that most of the cities in this country and the 
old world, are supplied by water which does not conform to them. 
Public opinion on these matters has developed aggressive strength 
ouly during the last few years, and indeed could not be formed on 
impregnable grounds except with the aid of the scientific discoveries 
of the past ten years. Now, that it has been demonstrated that the 
chief agency in the transmission of cholera, typhoid fever, and 
zymotic diseases in general, is by means of organized germs 
diffused in drinking water, the popular demand for sources of 
water supply demonstrably free from organic impurities is impera- 
tive, and legislatures and municipal authorities must obey it. 

Whenever appealed to, the courts in this country have aflirmed 
by decisions in conformity with very emphatic charges from the 
bench, that corporations and individuals could not abuse the waters 
of a flowing stream used for water supply, by emptying sewage into 
it. At the present time, the citizens of Albany are drinking a 
residual portion of the sewage of Troy, and a part of their own 
sewage. The citizens of Troy are consuming as a beverage some 
unoxidized sewage from points above‘them on the Hudson. It re- 
mains for legislative enactment and a humane and wise public 





V 





TUE WATER SUPPLY OF ALBANY. 279 
opinion to compel these and all other communities to reclaim their 
sewage, before emptying the effluent waters therefrom into 
a flowing stream. Simple, economical, and completely effectual 
methods for so doing, are now known and practiced by sanitary 
engineers. 

But even granting that this is done, the consumer should have 
the water delivered to him in the limpid and demonstrably pure 
condition above spoken of. And under no conditions can he be 
guaranteed in the possession of*such a water supply, unless it be 
thoroughly purified and filtered immediately before use. This can 
be done either artificially or naturally. The water taken from the 
driven wells at the Three Hills and Troy Flats farms, and that 
taken from the Hudson River at Albany and properly purified, are 
equally limpid, colorless, odorless, and free from micro-organisms of 
every description. 

From a sanitary, a chemical, an experimental and a biological 
standpoint, I can affirm that ‘either of these two modes of sup- 
ply will afford the people of Albany equally pure and wholesome 
drinking water. 

With regard to their use for manufacturing purposes, 2 some- 
what similar statement can be made. 

The driven well waters contain a considerably larger amount of 
mineral substances in solution than the river waters. But the de- 
tailed analyses given in Table V., show that this excess is due toan 
increase in the amount of the soda salts, and not to an increase in 
the amount of lime and magnesia salts. Did they exhibit an in- 
crease of the latter constituents, they would not be, as in fact they 
are, soft waters, and would not be adapted for laundry use. Atthe 
same time there would be an advantage in lowering the percentage 
of saline constituents in the driven well water, varying as they do, 
from 10 to 20 grains per gallon, by using it in connection with the 
river water, whose mineral constituents are about 4.5 grains. 

For the various reasons detailed in the body of this report, I 
would finally recommend : 

That the City of Albany should avail itself of the advantages 
and guarantees of a twofold system of water supply. 

I. Hudson River water, purified and filtered. 

II. Driven well water. 
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In case the former is adopted, I would further recommend : 

Ist. That the water should be taken above Albany, at some point 
above the influence of the Albany sewage, and when time and dis- 
tance had been afforded to allow the maximum possible _self-purifi- 
cation of the Troy sewage. 

2d. That the water should not be taken directly from the river, 
but through a curb or well, arranged to exclude the surface water 
and the grosser organic and mineral impurities. 

3d. That the water should be brought from the intake located in 
this well to the present pumping station, and from thence lifted to 
the reservoir. 

4th. That it should be purified and filtered immediately before 
delivery into the reservoir. 

In case the driven well system is adopted, I would recommend : 

Ist. That as much water should be drawn from the wells in the 
Three Hills farm tract as they are capable of affording ; and, in 
case they prove inadequate or it should appear desirable to extend 
the system, 

2d. That the system should be extended to the Troy Flats. 

3d. That the deficiency of oxygen in the driven well waters 
should be made up by charging them with air under pressure in the 
course of their transmission through the mains from the wells to the 
reservoir. 

APPENDIX. 

The above experimental’ inquiries are, for the reasons previously 
given, of a merely introductory character, but it is important to 
present, so far as [am acquainted with it, the history of this part 
oi the subject. In the months of January and February, 1883, the 
water of the Schuylkill River became so nauseous in taste and smell 
that it was not potable, and I was requested by the water depart- 
ment of that city to examine into the origin of the malady. It was 
not revealed by the chemical analyses of the samples, although 
these analyses were extended to the determination of gaseous, 
mineral and organic constituents ; but, by experimental treatment 
in the laboratory, I found that the oxygen present in solution, 
which was abnormally low in the original samples taken from the 
Schuylkill river could be readily raised to its normal amount, and 
that I could effect a corresponding diminution in the amount of 
organic constituents. It was proposed that the percentages of 
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organic matters which could be eliminated, and more especially the 
nitrogenous organic matters, should be taken as indicating the in- 
dices or co-efticients of impurity ; and, similarly, the amounts of 
oxygen which had to be added were proposed as a measure of the 
inferiority of the samples examined below a feasible condition of 
purity. 

The practical benetit of these experimental inquiries is daily ex- 
perienced in the case of the water supply of Hoboken, which 
amounts to 4,000,000 gallons, and which for the past year and a 
half has had its deficiency of oxygen supplied by the injection of 
air under pressure, and a similar method of treatment was recom- 
mended, and is being introduced at the several pumping stations of 
the Philadelphia Water Department. 

It is possible to obtain, by simple methods of laboratory experi- 
ment, an effectual purification of the samples submitted to analysis, 
This being the case, we are compelled to abandon the different 
standards of relative purity which have been our only reliance 
hitherto, and to substitute for them absolute hygienic standards. 
The former class of standards have frequently been deduced from 
the comparison of city water supplies of fair repute. It is obvious 
that such standards must necessarily be of a degraded character. 
Or, in place of general standards so established, particular standards 
have been proposed. For instance, the pollution of the water sup- 
plies of Newark and Jersey City is measured by the differences 
between the results obtained by analyses of the Passaic water at 
the pumping stations, and the waters of the same river before it has 
encountered sewage contamination. The composition of the waters 
at Phenixville has been proposed as a standard of purity of the 
sewage polluted Schuylkill at the pumping stations of Phila- 
delphia. 

But it can be readily demonstrated by laboratory experiment 
that these standards themselves are usually questionable, their 
character breaking down on applying the severe tests of biological 
analysis, and a large co-efficient of removable impurities being 
obtained on the application of the purification processes above 
alluded to. Such being the case, let us set aside these questionable 
standards of general and particular relative purity, and replace 
them by what might be termed absolute hygienic standards. That 
is to say, let us determine what and how much of the organic con- 
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stituents of a waterare eliminable by experimental laboratory puri- 


fication. Let the fact of purification be established by biological 
analysis, when, if the purification is such as it should be, and such 
as is readily obtainable in the laboratory, biological analysis should 
show the destruction of micro-organisms by the purification method 
employed. Then let the character and analysis of the water thus 
purified beset up for an absolute hygienic standard in the case of the 
particular water experimented upon. How near, as a matter of chemi- 
cal engineering, it may be desirable to realize in practice the supply 
to a large city of water conforming to the laboratory standard, it is 
foreign to the purpose of the present article to discuss. But it will 
be readily seen that this experimental method of water analysis 
supplies many facts of a practical nature, such as water commis- 
sioners demand information upon, whilst chemical analysis, per se, 
supplies such information only obscurely and inferentially. For 
the reasons above given, it appears to me that experimental water 
analysis affords the most promising field in connection with the sub- 
ject of water supply. 

In conclusion, I wish to state, in order to prevent my being mis- 
understood, that the presence of non-pathogenic microbes in sewage- 
polluted waters is of the greatest benefit, inasmuch as it is with the 
aid of the transformations effected in connection with their vital 
processes that oxygen is absorbed and the oxidation of decompo- 
sable organic matter principally accomplished. Furthermore, they 
antagonize and destroy the pathogenic bacteria, liable at all times 
to be associated with sewage. Their study, as a factor in water 
analysis, has been utilized for the reason that in proportion as sew- 
age is oxidized with their aid, it disappears, and the diminution of 
sewage, the exhaustion of the dissolved oxygen, and the develop- 
ment of microbes, stand in definite relationship to one another. 
Furthermore, as the sewage is destroyed, or in waters containing 
no sewage, the microbes disappear for lack of favorable environ- 
ment, and hence, even without determining what microbes in a 
water under examination are pathogenic and which are not (a prob- 
lem beset at the present time with extreme difficulties), it may 
safely be set down that a water which is lacking both in sewage 
constituents and in microbes in general, and especially when it con- 
tains its normal percentage of oxygen, is hygienically pure. 
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Qn the Alkaline Hydrates. E. J. Maumee. 

An extended study of the hydrates of baryta, strontia, potash and 
soda. 

In a previous paper on hydrates of baryta (presented to the Acad: 
des Sciences, June 11th, ’83), it was shown that barium hydrate con- 
tains BaO 50%, HO 50¢. The author denies in general the exist- 
ence of monohydrates, whether acids or bases. Having fused the 
normal hydrate, containing 8.5 mols. of water, he does not obtain 
BaO HO but BaO (HO),..,,. As to strontia, he concludes (Paper 
of January 21st, 1884, on strontium hydrate) that one hydrate is 
formed of one mol. of strontia and 9.583 mols. of water. He denies 
the existence of the hydrate SrO HO, but has found a normal 
hydrate SrO (HO),.,2;. 

The normal hydrate of potassium oxide has been thought to be 
KO (HO), ; Maumené establishes (Paper of October 20th, 1884), 
that the real hydrate is KO (HO), .,,. This hydrate crystallizes; 
its solution in water is produced with absorption of heat. Another 
hydrate, obtained by the slow desiccation of the first, was found to 
be a definite hydrate KO (HO), ,,,. As for KO (HO) Maumené 
denies its existence. He obtained a well defined hydrate KO, 
(HO), ..43; maintained for some time at a low red heat this became 
KO (HO),..,,, and at a white heat KO (HO),.,,,. Similar facts 
are found in the case of sodium hydrate; the first hydrate crystal- 
lized is NaO (HO), ,, and not NaO (HO),, as has been believed. 
The second crystalline hydrate, prepared by igneous fusion of the 
first, is, according to Maumené, NaO (HO),,,. This hydrate, 
kept for 14’or 2 hours at a white heat, becomes NaO (HO), 4,,- 
In conclusion, the author says: “ Hydrates of KO, NaO, BaO and 
SrO, have no unique formula; they never have the typical composi- 
tion MO, HO. All the other hydrates follow the same rule. A 
hydrate L, HO (L being any body whatsoever), only exists accident- 
ally and in very rare cases.” (Bul. Soc. chim., 44, 578.) M. L. 


Three New Compounds of Rhodium. C. Vincenr. 
The sesquichloride, Rh,Cl, can combine with the hydrochloride 
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of mono-, di-, and trimethylammonium. The author describes the 
preparation of pure rhodium and of the chloride by the process of 
Sainte-Clair Deville and Debray. 

The solution of rhodium chloride, concentrated and warm, mixed 
with the solution of the amine hydrochloride in the same condition, 
yields the double salt. An excess of the amine salt is necessary, 
the double salt being more soluble in water. 

Monomethylammonium hydrochloride forms long prisms of a 
deep garnet red, apparently orthorhombic. They contain 


ore cae eae oe 21.45 
SS, a ei eee enter 51.57 
ee ee OE ners) 25.90 

98.92 


Dimethylammonium hydrochloride contanis 3H,O. The erys- 
tals, which are orthorhombic, have been measured by M. Friedel, 
The desiccated salt contains 


Found. Theory. 
ED Wet ons Saint au hie Kel 22.82% 22.85% 
CLS Ee Se eee ee -- 46.404 46.81% 


The salt of trimethylammonium is very soluble; a slow evapora- 
tion gives rise to long prisnis of a garnet color. Composition. 


Theory. 
Es SS 0 en ee oa 20.48% 20.90% 
i a le ul tn hore ald wee 42.35% 42.864 


These three salts are decomposed by heat; the chlorine cannot be 
determined directly in the salt on account of the formation of a 
chlororhodiate of silver of a pink color. The salt must be previously 
fused with sodium carbonate in a platinum dish; sodium chloride is 
formed; the mass, after fusion, is treated with water and filtered 
to separate NaCl from rhodium oxide. (Bul. Soc. chim., 44, 11.) 

M. L. 


On Aluminium Oxyehlorides. P. Hacrerevitie and A. 
PERREY. 

The authors did not succeed in producing the direct combination 
of alumina and aluminium chloride, but obtained the oxychloride 
by passing a mixture of oxygen and vapors of aluminium chloride 
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over metallic aluminium heated in a tube. The metal becomes 
incandescent, and yields a crystalline, very brittle substance. 
The proportions of Cl and O vary with the temperature of the 
reaction, oxygen being more abundant when the temperature has 
been higher. The body is not a mixture of Al,O, and AI,Cl,, as 
the product of reaction is entirely soluble in very dilute acids and 
alkalies. Similar bodies are produced by passing Cl and O over 
aluminium. (Comptes rend., 100), 1219.) M. L. 


On Alloys of Cobalt and Copper. G. Guititesy. 

Those alloys are obtained by direct fusion under borax and 
charcoal. They contained from 1 to 6% of cobalt. They can be 
forged, wire-drawn and rolled like copper, but are more tenacious. 
Wires break under tension of from 25 to 36 kilos. per sq. mm. 
( Comptes rend., 101, 432.) M. L. 


Crystallized Zine Hydrate. J. Vitxe. 

Prismatic zinc hydrate is easily prepared by treating neutral or 
basic zinc carbonate with a solution of potash of ;'; strength. The 
quantity of potash must be exactly double the amount necessary to 
displace the zinc. The easiest way to prepare zinc carbonate is to 
pass CO, into ZnO in the presence of water. 

The prisms are more or less modified, and are flattened and 
truncated according to the concentration of the liquid and quan- 
tities of material. (Comptes rend., 101, 375.) M. L. 


Preparation of Arsenic Acid. A. Jottry. 

The directions given by Kopp to use dilute nitric acid (1.35) for 
the oxidation of arsenious acid are said by the author to be justified 
by the fact that both arsenieal acids can combine in the proportions 
of 3 to 2, 2 to 1, and 1 to 1, but these combinations are destroyed 


by water. The combinations are well crystallized, but cannot 
exist in presence of dilute nitric acid. (Comptes rend., 100. 1219.) 
M. L. 


On the Oxide of Thorium. L. Troost. 

The author, in order to determine whether the oxide is ThO, or 
ThO, tried to ascertain if it formed, like silica, a compound 
XO,P,0, (Hautefeuille and Margottet). By treating metaphos- 
phorie acid with anhydrous thorium chloride, he obtained ortho- 
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rhombic crystals, whereas silicum phosphate crystallizes in octa- 
hedra. Those crystals have the formula 
ThO P,O,, or ThO, 2PO,. 

On the other hand the vapor density, taken in Meyer’s apparatus 
(atmosphere of nitrogen, bath of boiling zinc), was found to be 
5.90, 7.01 and 7.49. These numbers are very near of 6.48, which 
corresponds to the oxide ThO, or (Th=58.1; O=8). Comptes 
rend., 101, 360.) M. L. 


Some Reactions of CO,, CS, and CO,. A. Emoart. 

A mixture of CO, and vapor of CS, passed over copper at a 
high red heat, yields CO. When copper is omitted there is no 
decomposition of CO,. The action is ascribed to nascent carbon 
resulting from decomposition of Cs, in the formation of Cu, 8 
(CS,+CO,+2 Cu,=2 CO+2 Cu, $8); a reaction which may be 
regarded as taking place in two stages, one of which involves the 
separation of C, the other its oxidation by CO,. If SO, be sub- 
stituted for CS,, CO, is formed, amounting, under given condi- 
tions, to half of the volume of the issuing gas, less about 5¢ of CO 
resulting from a secondary reaction. CS, and SO, react below 
a red heat, even without the intervention of copper, to form CO,,. 
Experiments with carbon carefully purified and heated in a current 
of SO, showed also an oxidation of C at the expense of SO,, 
(Chem. News, 52, 184.) A. Mi. BG. 


Absorbents for CS, Vapor. A. Emsorr. 

In order to separate these vapors from mixtures of CO, and CO 
in gas analysis, the author tried various absorbents by passing a 
mixture of air and vapor of CS, through them. The substances 
tried were caoutchin, roll sulphur (powdered), iodine (followed by 
solid paraffin to stop the iodine vapor), potassium triiodide (with 
paraftin guard), solution of Br in K Br, and linseed oil. Iodine is 
the best absorbent but inconvenient in extended use. Linseed oil 
introduced with the mixture of gases into a Crum’s tube, was 
found to answer every purpose. (Chem. News, 52, 184.) 

A. A. B. 


On the Source of the Hydrogen Occluded by Zine. G. 
WILLIAMS. 


The author has already suggested that the hydrogen in zinc dust 
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and in meteorites may have a common oxygen, @. €., exposure to a 
moist atmosphere. Experiment now shows, in respect to zine dust, 
that the yield of hydrogen is much increased by wetting and sub- 
sequent drying of the dust. A sample of dust so treated yielded, 
on heating, almost twice the volume of hydrogen contained in the 
original dust. It is also found that zine dust absorbs water readily 
from a moist atmosphere and that the volume of hydrogen obtained 
from zine so treated was about seven times that from an equal 
weight of the original dust. (Chem. News, 52, 205.) A. A. B. 


Oxydation of Iodine in the Process of Nitrification. A. 
Mvn1z. 

To explain the presence of iodie acid in the sodium nitrate, the 
author tried to ascertain whether the organism which produces 
nitrification could not at the same time oxidize iodine. Potas- 
sium iodide put in the centre of a body undergoing nitrification 
gave rise to iodic acid. (Comptes rend., 100, 1136.) M. L. 
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Pierylsulphonic Acid and Sodium Pierylsulphonate. C. 
WILLGERODT. 

Fuming nitric acid gives with picryldisulphide only picric acid and 
sulphuric acid. Sodium picrylsulphonate is easily formed by heat- 
ing an acoholic picrylchloride solution, with an excess of sodium 
acid sulphate. It crystallizes with two mol. water in colorless 
rhombic or rhombohedral crystals. By the addition of an alkali it is 
decomposed into picrate and sulphite. Picrylsulphonie acid is ob- 
tained by adding sulphuric acid to the sodium salt. It crystallizes 
with two mol. water. Its melting point is 185°. It is easily soluble 
in water, alcohol and ether, soluble with difficulty in chloroform, in- 
soluble in benzol. (Jour. prakt, Chem., 32, 117.) oe. 4. 


Studies on Fatty Bodies. Cu. Dusots and L. Papi, 

A contiuation of previous papers, it contains tables showing the 
solubility of fatty bodies in absolute alcohol, acetone, acetic ether 
and amylic alcohol; the temperature of solidification, and the solu- 
bility of the fatty acids in mixtures of animal fats with butter, and 
acids. The conclusions are that a knowledge of the solubility of the 
fatty acids is indispensable in the analysis of a butter, and that this 
knowledge is often sufficient to decide the presence of a foreign 
fatty body. (Bul. Soc. chim., 44, 602.) M. L. 

On Pathological Urine. A. Vitxiers. 

The results of Bouchard and Pouchet, who have announced the 
discovery of alkaloids in normal urine, are questioned by the author. 
Examinations of many samples of urine taken from nine subjects in 
good health, gave negative results in seven cases. In the urine of 
persons suffering from different diseases, e. g., roseola, diptheria, 
pneumonia, phthisis and abscess of the head, but to whom no alka- 
loid had been administered medicinally, alkaloids were found. 
Bouchard has found them in the urine of typhoid patients. The 
author has also found alkaloids in his own urine during slight in- 
disposition, but none when in health. He concludes that while 
normal urine is free from these bodies, slight derangements of the 
system may lead to their formation. (Arch. de Pharm., 1, 12.) 
A. A. B. 
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Composition of Edible Swallow’s Nests. J. R. Green. 
The mucilaginous matter composing this well known Chinese 

delicacy is, according to Everard Howe, the saliva of the bird itself 

and is a nitrogenous substance, intermediate between albumin and 
gelatine. The author has studied this substance anew. It is found 
to sweli up in water, but not to dissolve, either cold or hot, but dis- 
solves readily in lime water or baryta water, yielding a solution 
which becomes opalescent on addition of acetic acid, but is not 
precipitated. It gives an abundant red precipitate with aicohol, 
and shows the xanthoproteic reaction, but is not affected by Mil- 
lon’s reagent. These reactions indicate a glandular product, but it 
is not known whether the substance is a salivary or a peptogenic 
secretion. It possesses no power of fermentation, does not trans- 
form starch nor act upon fibrine. It resists the action of pepsine, 
but is attacked by the pancreatic juice. The author believes it to 
be analogous to the mucine of Eichwald, but finds it difficult to 

fix its place among the albuminoids. (Arch. de Pharm., 1, 14.) 

A. A. B. 


Heat of Combustion of Certain Amines. A. Murcer. 

The author tells how the purity of each body was determined. 
The combustion was effected in Berthelot’s calorimeter. The fol- 
lowing results were obtained : 


Heat of combustion of Heat of com- | Heat of form- 


one molecule. bustion of ation of the 

1 grm. molecule. 
Gas. Liquid. Gas. | Gas, 

| 326, 
Cal. Cal. | Cal. Cal. 
Monomethylamine - 256.9 scoa t “S2o0e 9.6 
Dimethylamine - -- 126 eee 9.458 3.5 
Trimethylamine --.- 577.6 ened 9.783 14.9 
Diethylamine - - - - - - 724.4 716.9 | 9.918 31.1 
Triethylamine ._.... 1047.1 1038.5 | 10.363 34.4 
Monoisoamylamine - 876.4 867.6 | 10.069 42.1 


1 


The number 577.6 found for trimethylamine is quite different 
from 592, that found by Berthelot. The preparation of the amine 
is described. With the above figures the heat of substitution of 
the radicals for the H of NH4g, is calculated, using J. Thomsen’s 
formula. (Bul. Soc. chim., 44, 609.) M. L. 








290 ABSTRACTS : ANALYTICAL CHEMISTRY. 


On the Chemical Composition of the Milk of the Por- 
poise. Purpre. 

A small quantity of milk was obtained from the mamma of a 
porpoise recently caught in the Bay of St. Andrews. The milk was 
a thick, yellow liquid of fishy smell and of sp. gr. differing little 
from that of water. An analysis, which was somewhat imperfect, 
because of the small quantity of material, showed the following 


composition : 
Water, 41.11 Fat, 45.80 
Albuminoids, 11.19 Milk Sugar (?) 1.83 
Ash, 0.57 


(Chem. News, 52, 170.) A. A. B. 


ANALYTICAL CHEMISTRY. 


Behavior of Nitrates in Kjeldahl’s Process. KR. War- 
RINGTON. 

The application of this well known process for determination of 
nitrogen in organic bodiés fails in respect to nitrogen of nitrates. 
Kjeldahl has shown that a portion of this nitric nitrogen is con. 
verted into ammonia in his process, under the influence of organic 
matter. The removal of nitrates by heating with oil of vitriol and 
ammonium sulphate, a method used in other cases, is inapplicable 
here for the above reason, although the author shows that the loss 
of ammonia (probably occurring through formation and subsequent 
decomposition of ammonium nitrate), can be practically prevented by 
addition of a small quantity of water. Apparently the most avail- 
able method is one in which the nitrates are decomposed before 
adding concentrated sulphuric acid to the organic substance. Such 
a method the author finds in treatment of the organic substance. 
containing nitrates, with an excess of ferrous sulphate and strong 
HCl. Nitric nitrogen being thus removed, the mass is dried and 
the process of Kjeldahl is applied as usual. The results are fair. 
Further experiments are promised. (Chem. News, 52, 162.) 


A. A. B. 
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Note on Warrington’s Modification of Kjeldahl’s Pro- 
cess. H. B. Yarpiry. 

The loss of N on addition of water to the mixture of cone. 
H,SO, and organic matter, regarded by Warrington as due to 
action of nitrous acids on ammonia or amides, may be so explained 
when nitrates were originally present, but in their absence there is 
still a loss of nitrogen, which the author ascribes to decomposition 
of nitrogenous matter by SO, resulting from the reaction of 
H,SO, on organic matter. 

Mixtures of wool dust and chamber acid (H,SO, 90° Tw.) were 
heated to disintegration of the dust, after passage of CO, to remove 
air, and CO, was again passed to remove gases set free by the 
action of H,SO,. After absorption of CO, by potash, a residue 
of nitrogen was found. In a similar experiment in which the mixt- 
ure was distilled, the distillate had the odor and taste of SO,, and 
on neutralization and evaporation yielded N by combustion with 
soda-lime. (Chem. News, 52, 220.) A. A. B. 


A Modification of Kjeldahl’s Method. H. Himraurr. 


The author adds a metallic oxide or salt to the sulphuric acid 
serving for the destruction of organic matter, with the effect of 
hastening the process. Cupric sulphate is preferred. The effect is 
said to be a saving of seven-eighths of the time otherwise necessary. 
(Chem. News, 52, 221, from Mon, Sci.) A Be 


Digestion Furnace for Kjeldahl Nitrogen Determina- 
tions. N. Krevuster. 

This gas furnace is constructed with burners, in pairs, opposite 
one another, with simple chimney and screw-valves. The digestion 
is carried on in glass flasks reclining on wire gauze over the burners. 


(Zeit. anal. Chem., 24, 393.) ¥. 


Uranium Acetate as a Reagent for Albuminoids. N 
KowaLEwoky. 

Under certain conditions, uranium acetate gives a precipitate 
with albuminous bodies. This precipitate is somewhat soluble in 
water. It retains the characteristics of albumen, but uranium is 
only detected after acidifying. For washing the precipitate it is 
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well to use alcohol. The precipitate is soluble in acids. In alkalies 
it is soluble with decomposition. A precipitate is gotten when only 
.019% albumen is present. In albuminous urine the test may be 
carried out by redissolving the precipitate of phosphate and albu- 
minoid, and then adding concentrated nitric acid which causes the 
reseparation of the albumen. (Zeit. anal. Chem., 24, 551.) 

re Y. 

Critical and Experimental Review of the Knop-Hufner 
Method for the Determination of Urea. Cart Jacoss. 

The modifications of the method are noted, but the original direc- 
tions of Knop are followed in the experiments, making use of the 
empirical correction advised by Hiifner. The method is tested with 
solutions of pure urea, normal and pathological urine, and urine to 
which glucose or aceto-acetic ether have been intentionally added. 
Comparative determinations are also made with the Liebig-Pfliiger 
method. Certain adverse criticisms on the Knop-Hiifner method 
are discussed, and the author concludes that it is better suited for 
accurate scientific researches than the Liebig-Pfliiger method. (Zeit. 
anal. Chem., 24, 307.) a. BY. 

On the Detection and Determination of the Bases of 
the Pyridine and Quinoline Series. O. pr Conrncx. 

The author has studied quinoline resulting from the decomposi- 
tions of brucine by caustic potash. The fraction passing from 150° 
to 170°, contains chiefly /-lutidine, and a small quantity of an 
isomeric lutidine. 

He submitted the chloroplatinates to Anderson’s reaction (boiling 
water). The /-lutidine is entirely transformed, while the other base 
is nearly all transformed into the double salt. 


[(C,H,NCl),, PtCl, + C,H, (NCI), PtCl,.] 


Found. Theory. 
FO ene eae 33.204 33.41% 
_ RS eee reer ene 29.80% 30.11% 


This salt, treated again with boiling water, gave the modified 
salt. 
(C,H,NCl), +PtCl,. 
These reactions establish, beyond a doubt, the existence of another 
pyridine base besides /-lutidine. 
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Determinations of this base, by the means of the platinochloride 
and of the aurochloride, were made. 

As for the double salts of the pyridine dihydrides, the modifica- 
tion of the platinochloride (PtCl, compound), must be made with 
tepid water. The gold salts cannot be handled on account of their 
tendency to decompose. The author uses this ready reduction 
of the gold double salts to characterize the quinoline and _ pyri- 
dine hydrides in the presence of the pyridine and quinoline bases. 


(Bul. Soe. chim., 44, 617.) M. L. 


Rapid Determination of Nitric Acid. A. Granpvat and 
H. Lasous. 

This process depends upon the transformation of phenol into 
picric acid by the nitric acid present, and the comparison of the 
color of the ammonium picrate formed with a standard solution of 
this last salt. 

The nitric solution is neutralized and evaporated to dryness, the 
residue is treated with sulphophenic acid (30 gms. pure phenol, 37 
gms. pure SO,). Water and excess of ammonia are then added. 
The operation is repeated with a standard solution of potassium 
nitrate ; then the solutions are compared by means of Duboscq’s 
colorimeter. This process is rapid and delicate; nitric acid deter- 
minations in air can be made in quick succession by passing a 
known volume of air through a solution of sodium carbonate, 
passing 50 liters for each determination. (Comptes rend., 101, 62.) 

M. L. 


The Combustion of Carbohydrates by Means of Chromic 
Acid. C. F. Cross and E. J. Bevan. 


In the course of their researches upon cellulose, the authors have 
tried processes involving the above principle. An apparatus like 
that of Fresenius & Will for estimation of CO, was first tried but 
later a modification of the Schiebler apparatus was found more suit- 
able. The substance, mixed with or dissolved in strong H, SO,, is 
contained in a small flask in which is placed also a short tube con- 
taining chromic acid, which can be mixed with the substance as de- 
sired, by including the flask. The conversion of C into CO, is not 
complete, but inasmuch as the two oxides of carbon CO and CO, 
have the same volume, the volume of gas evolved is a representa- 
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tive of the carbon contained in the substance. Combustions of 
Swedish filter paper by this method yielded C 43.654¢—43.804. 
Theory for ceilulose 44.4%. The applicability of this method to 
other organic substances is to be further tested. (Chem. Neves, 
52, 207.) A, A. B. 


Detection and Determination of the Sulpho- Compounds 
of Fuchsine in Wines.  P. Cazenervve. 

The author describes the process of Ch. Girard (potash and 
mercuric acetate), and the process of M. Bellier (magnesia and 
mercuric acetate). In the last the wine (10 c.c.) is mixed with the 
powder and boiled. The solution is filtered, and passes colorless. 
The addition of an acid gives a red coloration in case of the 
presence of a sulpho- compound of fuchsine. 

50 ¢.c. of the wine are shaken with 50 grams of manganic oxide 
for 5 minutes. Only the wines colored with the sulpho-compounds 
of fuchsine remain red; all the others are discolored, even those 
containing fuchsine, and especially the azo- compounds. (Bul. Soc 
chim., 44, 611.) M. L. 


A Modification of the Molybdate Method of Estimating 
Phosphorus in Steel. E. F. Woop. 


The exact determination of phosphorus in steel by precipitation 
from the nitric acid solution, without evaporation to dryness is im- 
possible. The author finds the loss of phosphorus to be about one- 
third. He avoids the error by dissolving steel in nitric acid contain- 
ing chromic acid. 

The yellow precipitate obtained by molybdate is dried at 100°, 
and weighed directly. If 1.63 grm. of steel be taken for analysis, 
each mg. of precipitate corresponds to .001% P. Full details of the 
process are given. The process is said to be rapid and accurate. It 
is not applicable to cast iron. (Chem. News, 52,279.) <A. A. B. 


Analysis of Staurotide. M. Cotorrano. 

This mineral is a silicate of iron and alumina; the author 
analyzed staurotide from the St. Gothard, and removed the foreign 
minerals by digestion in diluted hydrofluoric acid. The sample was 
finely pulverized, and treated under pressure at 210° with 9 c.c. of 
H,SO, and 6 c.c. water for 1 grm. of mineral. The ferrous oxide 
is determined with permanganate. In one analysis he found : 
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C.D es Sees Femur nee ee ere TY RL iS 9.13 
Ps dcnteuwe ovkesuke Panty eee ae RN a ee 6.83 
eS eee ets eee 54.20 
ig bc ou ode ceediunwnd nae eer eee 
ES ee ee ee RPS Met Sie tae trek ECE Rg Lo 1.43 





The author proposes for staurotide the formula, 
58i0,, 6Al,O,, 2FeO, H,O, 
and he supposes that at the time of its formation staurotide was a 
silicate of alumina and of ferrous oxide, which was afterwards 
partly oxydized in the air. (Bul. Soe. chim., 43, 427.) M. L. 


The Detection and Determination of Fluorine.  G. 
TAMMANN. 

This is a discussion of the methods in use, with experiments as 
to their usefulness. The author recommends in the case of soluble 
fluorine compounds the decomposition with silicic and hydrochloric 
acids, with the addition of potassium acetate and alcohol, filtering, 
washing with alcohol and titrating with potassium hydroxide (or 
gravimetrically substituting hydriodic acid for hydrochloric), then 
adding barium acetate and alcohol, filtering, treating the filtrate 
with alcohol containing hydrofluoric acid, and then weighing the 
barium silicofluoride, or converting it into barium sulphate. For 
difficultly soluble fluorides, first decompose with sulphuric acid in 
the apparatus in general use, determining the fluorine in the water 
of the absorption apparatus as above. The loss of fluorine during 
the incineration of organic substances is not prevented by an excess 
of barium hydroxide and sodium carbonate. (Ze#t. anal. Chem., 
24, 328.) 

Determination of Potassium Acid Tartrate in Argol, 
ete. F. Kier. 

The method adopted by the author depends upon the insolubility 
of the acid tartrate in a solution of potassium chloride. The sys- 
Chem., 24, 379.) PP Ws 

Moisture Retained by Gases Dried by Means of Sul- 
phurie Acid. E. W. Mortey. 

The author finds that the five-hundfedth part of a millogram is 
retained per liter of air. This corresponds with the amount noticed 


tems of analysis in general use are also discussed. (Zeit. anal. 
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by Dibbits as removable by phosphorus pentoxide from air dried 
by sulphuric acid. Experiments showed that one liter of air in 
passing through sulphuric acid (1.84 Sp. Gr.), took up one two- 
thousandth to one three-thousandth millogram of sulphur trioxide. 
For full description of the apparatus and method used, reference 
must be made to the original article. (Zeit. anal. Chem., 24, 533.) 
J eo 
A New Method for Determining Alumina. K. J. Bayer. 
‘The method depends upon a precipitation and re-solution of the 
alumina with normal sodium hydroxide solution, adding then 
litmus and titrating with normal sulphuric acid to reddening. 
Another portion is precipitated and dissolved in the same way. 
Tropaeolin is added and the titration, with normal sulphuric acid, 
is carried out to the orange color of tropaeolin. The difference be- 
tween the amounts of sulphuric acid used corresponds to the alumina 
present. (Zeit. anal. Chern, 24, 542.) me. ¥. 


Use of Sodium Bromate in Volumetric Analysis. 
KRATSCHMER. 

This salt, which is easily gotten by the addition of bromine in 
excess tv hot sodium hydroxide solution, and may be purified by 
recrystallization, is shown by the author’s experiments to be a con- 
venient and satisfactory means for the titration of iodine solutions 
in volumetric analysis. It sets free from such solutions, when 
acidified with mineral acids, the exact amount of iodine correspond- 
ing to the oxygen it contains. (Zeit. anal. Chem., 24, 546.) 

es oe P 

Separation of Zine and Cadmium by Electrolysis. %. 
ELIASBERG. 

The author having examined the conditions favorable to the suc- 
cess of Iver’s electrolytic process for the separation of these metals, 
finds the most favorable conditions to exist when the metals are 
brought into the form of double oxalates, by adding potassium and 
ammonium oxalates. The amount of liquid should not exceed 
90 c. c.; and the liquid must be kept warm while a current of 
.01-.015 ampére is passed through for 6-7 hours, This is the time 
necessary for .15 grams of the metal. The cadmium separates uni- 
formly and smoothly, and .sometimes crystalline. (Zeit. anal. 
Chem., 24, 548.) BAP. Vi 
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Abstracts of American Patents Relating to Chemistry. 
(From the Official Gazette of the U. S. Putent Office.) 


November 17th, 1885. 

330,381.—Process of drying air for metallurgical operations. J. H. Cremer. 

330,415.—Open hearth furnace for iron and steel. O. Murisier and P. C. 
Gilchrist. 

The furnace is lined with calcined lime mixed with tar. 

330,454.—Process of precipitating nickel and cobalt from solutions contain- 
ing the same. C. H. Aaron. 

The metals are precipitated as methylsulphocarbonates. 

330,602.—Manufacture of cement. H. Mathey. 

Cement rock is ground to fine powder and then calcined. 

330,602.— Manufacture of lime. H. Mathey. 

Limestone is crushed or pulverized and burnt in a revolving cylinder. 

330,613.— Manufacture of rosin compounds. D. J. Ogilvy. 

To form a vehicle for paints, printing inks, etc., rosin is saponified with an 
alkali, and then dissolved, preferably in a mineral oil. 

330,637.—Process of purifying petroleum. J. H. Tiemann. 

Powdered silicious or other inorganie substance is agitated with the mixture 
of acid and oil. 

330,731.—Process of manufacturing coke. H. M. Pierce. 

330,732.—Furnace for the manufacture of coke. H. M. Pierce. 

330,747.—Process of producing illuminating gas. R. H. Smith. 

Naturai gas is heated to a sufficient temperature to decompose and convert 
a fluid hydrocarbon into a fixed gas, and such hydrocarbon is then brought in 
contact with the heated natural gas. 

330,778.—Apparatus for making gas. W. P. Elliott. 

Brief.—Coal is distilled in closed retorts and the resulting gas is passed 
separately to the main. Water-gas is generated in the fuel chamber or furnace 
below the retort chamber, is carbureted with oil vapor in the retort chamber 
and the mixed gas and vapor is converted into a fixed gas in the fixing cham- 
ber. The retorts are heated by products of combustion from the fuel and by 
the hot water-gas circulated around them. 

330,815.—Manufacture of lactates. C. E. Avery. 


November 24th, 1885. 
830,884.—Apparatus for freezing liquids. E. Fixary. 
330,894.—Safety paper for checks, drafts, etc. F. M. Hill. 
Manganese ferrocyanide and hydrated ferric oxide are added to the paper 
pulp or sizing. 
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331,059.—Manufacture of /-naphthol-sulphonic acid. M. Hoffmann. 

f#-naphthol-y-sulpho- acid is produced by first sulphonating /-naphthol 
a-monosulpho- acid or 4/-naphthol, and purifying the acid. 

331,104.—Process of covering metallic objects with an electroplating of 
magnetic oxide. W.H. Winslow. 

Brief.—Electroplates with iron, and then converts iron into magnetic oxide, 
by means of superheated steam. 

331,105.—Magnetic-oxide-of-iron-plated ware. W. H. Winslow. 

331,190.—Disinfecting and cleansing liquid for animals, etc. H. Ende- 
mann. 

Consists of heavy oil of cual tar, spirits of wood tar, potash soap, and potash 
solution. 

331,225.—Process of treating heating and illuminating gases. W. F. 
Browne. 

331,243.—Manufacture of cement. W. Joy. 

331,249.—Process of making zinc sulphide pigment. T. McFarlane. 


December 1st, 1885. 

331,312.—Composition for fireproofing and other preservative purposes. 
A. J. Martin. 

A composition of glycerine, ammonium carbonate, ammonium chloride, 
potassium tartrate, potassium oxalate, and boric acid. 

331,323.—Manufacture of pulp from woody matter. R. P. Pictet and G. 
L. Brélaz. 

Wood is subjected to the action of a saturated solution of sulphurous acid, 
at a temperature not exceeding t00° C. 

331,383.—Mixed paint. H.C. Dorr. 

A ship paint consisting of oil of tar, gum shellac, calomel, and gypsum. 

331,457.—Mode of and apparatus for making ice, refrigerating, etc. A. G. 
Southby. 

331,541.—Baking powder. A. Peters. 

Consists of calcium, magnesium, or strontium carbonate, and an acid sodium 
sulphate, or other equivalent acid sulphate of an alkali. 

331,542.—Baking powder. A. Peters. 

Consists of an acid calcium phosphate, and calcium, magnesium or stron- 
tium carbonate. : 

331,621.—Apparatus for making illuminating gas. F. Egner. 

331,632.—Polishing composition. H. L. Haas. 

A compound of tar and fatty substances and polishing materials. 

331,702.—Method of treating cotton seed and analogous vils. J. B. Grant 
and A. Mason. 

The oil is partially distilled in the presence of carbon dioxide, and then 
saturated with the gas. 
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December 8th, 1885. 

331,775.—Food compound. A. A. De Puy. 

Consists of sugar, potassium nitrate, glycerine, sodium bicarbonate, sodium 
protoxide, sodium chloride, water, and milk. 

331,777.—Dyeing aniline black. A. N. Dubois. 

The fabric is first soaked in a bath of soluble castor oil, then for about three 
hours in a bath consisting of water, aniline oil, hydrochloric acid, ferric 
nitrate, and potassium bichromate, after which it is finished in a bath of soap. 

331,810.—Cleaning fluid. C. T. Mutehler. 

Consists of alcohol, sulphuric ether, salts of tartar, potassium cyanide, and 
ammonium hydraie. 

331,860.—Apparatus for extracting mercury from its ores. H. Berrens. 

331,903.—Process of manufacturing illuminating gas. J. W. Mitchell. 

The process consists in, first, bringing a body of fuel to incandescence ; 
second, passing air and superheated steam simultaneously through the fuel ; 
third, injecting superheated steam and crude petroleum into a chamber with 
which the water-gas generating chamber is connected ; and, fourth, purifying 
the gas. 

331,942.—Tanning hides and skins. T. R. Clark. 

The hides are repeatedly treated with a compound of potassium carbonate, 
water, and animal oil. 

331,964.—Manufacture of benzylated methyl violet. H. Hassencamp. 

331,965.—Manufacture of benzylated acid violet. H. Hassencamp. 

Methyl violet is reduced to its leuco- base, which is benzylated, and con, 
verted into its leucosulpho- acid, from which the sulpho- acid of the dye stuff 
is obtained by oxidation. 

332,087.—Apparatus for manufacturing non-luminous heating gas. J. Kidd. 

December 15th, 1885. 

332,320.—Apparatus for distilling wood. T. H. Berry. 

$32,358.—Producing chloriodine double combinations from pyridine and 
chinoline bases. E. Ostermayer and M. Dittmar. 

Pyridine, chinoline, tetrahydrochinoline or chinoline methylate are treated 
with chloriodhydrochloric acid. 

332,364.—Process of producing photographs in permanent pigments. W. 
W. Sherman. 

332,441.—Process of making crystalline glass. E. A. Savary. 

The glass is coated with a solution of Epsom salt, which is allowed to dry, 
and the coated surface is treated with hydrofluoric acid. 

332,458.—Process of manufacturing fluxes. H. F. Taylor and G. Leyshon. 

332,497.—Artificial fuel and process of making the same. W. H. Cory. 

Carbonaceous matter and potassium or sodium silicate are mixed together, 
and the mixture is subjected to the action of an acid to set free the alkali. 
The resulting mass is compressed into cakes. 
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332,498.—Carbonaceous fuel and process of making thesame. W. H. Cory. 

Consists of carbonaceous dust, potassium silicate, and alumina. 

332,528.—Dye stuff made from diazonaphthaline. M. Hoffmann. 

332,569.—Apparatus for manufacturing illuminating gas. J. L. Stewart. 

Brief.—Heating and illuminating gases are made in the same apparatus by 
combustion of fuel in the decomposing chamber and of the resulting gaseous 
products in a steam superheating chamber, then superheating steam by pass- 
age down through such superheater, decomposing it by passage down through 
the incandescent fuel and conducting the resulting gases off at the base of the 
fuel chamber. When the apparatus is redueed to the proper temperature, oil 
spray is injected into the top of the superheating chamber by means of a jet of 
waterrgas under pressure, and the resulting oil vapor is converted into hydro- 
carbon gas by passage through such chamber. 


December 22d, 1885. 

332,705.—Apparatus for chloridizing gold, silver and other ores. H. H, 
Eames. 

332,736.—Metallic alloy or compound in producing the same. H. J. F. 
Niewerth. 

The process of alloying heavy metals with metallic sulphides, which con 
sists in first dissolving the sulphide of the metal in molten zinc, then mixing 
the product with the heavy metals, and finally removing the zinc by cuppel 
lation. 

332,751.—Production of cold. A. J. Rossi. 

Uses carbon dioxide with sulphuric ether. 

332,751.—Production of cold. A. J. Rossi. 

Uses a ternary liquid consisting of carbon dioxide combined with a binary 
volatile absorbent. 

332,756.—Stove polish. W. T. See. 

Consists of water, dextrin, plumbago and lamp black. 

332,829.—Manufacture of 6-naphthylaminesulpho- acid. H. Prinz. 

The /-naphtholsulpho-acid described by Schaefer is treated with ammonia 
at a temperature of about 180°-200° C. 

332,830.—Red coloring matter from /-naphthylaminesulpho- acid. H. Prinz. 

Obtained by combining /-naphtholdisulpho- acid with the diazo-compounds 
of 4-naphthylaminesulpho- acid. 

332,868.—Composition of matter for waterproofing paper. C. S. Bird. 

Consists of resin, paraffin and sodium silicate. 

332,957.—Process of manufacturing illuminating gas. B. Sloper. 

Gas is generated by simultaneously acting upon metal scrap and marble dust 
with dilute acid. Te resulting gis is enriched with hydrocarbon vapor. 

333,034.—Manufacture of color producing acids. H. Vollbrecht and C. 
Mensching. 

A new naphtholdisulphe- acid, derived from naphthylaminesulpho- acid. 
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333,035.—Coloring matter derived from a-naphtholdisulphonic acid. H. 
Vollbrecht and C. Mensching. 

The diazoxylol compound of a-naphtholdisulpho- acid. 

333,036.—Nitronaphtholsulphonic acid. H. Vollbrecht and C. Mensching. 

333,037.—Manufacture of dyestuff from naphthol. H. Vollbrecht and C. 
Mensching. 

Produced by the reaction of diazoazobenzol with the solution of the sodium 
salt of naphtholdisulpho- acid. 

330,03S8.—Manufacture of dyestuff from naphthol. H. Vollbrecht and C. 
Menschinger. 

Produced by the reaction of diazotoluol with the solution of the sodium salt 
of naphtholdisulpho- acid. 

333,039.—Coloring matter derived from diazobenzol and «-naphthol- 
disulphonic acid. H. Vollbrecht and C. Mensching. 

333,040.—a-naphtholsulphonic acid. H. Vollbrecht and C. Mensching. 

333,041.—Coloring matter derived from diazobenzol and a-naphthol. H. 
Vollbrecht and C. Mensching. 

Produced by the reaction of diazobenzol with the sodium salt of naphthol- 
monosulpho- acid. 

333,042.—Coloring matter derived from a-naphthol and diazotolnol. H. 
Vollbrecht and C. Mensching. 

Produced by the reaction of diazotolnolsulpho- acid with the sodium salt of 


naphtholmonosulpho- acid. 
W. R. 
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ERRATA. 


. 44, table at bottom should read as follows: 
Percentage of water, as determined 
es glucose, guessed at 
ashes, multiplied by 64 (2.50 x 6.8) 


61, 13th line from bottom, for “nitrate” read “nitrite.”: 
106, 13th and 16th lines from bottom, for “ V ” read *U.” 
136, middle of page, for “3.75%” read “ 13.754.” 

137, bottom of page, for “86%” read ‘ 96%.” 

194, top, for “ Kellar” read “ Keller.” 

. 206, 13th line from bottom, for “ Thekulé” read “ Kekulé,” 
246, middle of page, after ‘“ Bromamidophenols” read 
Schiitt.” 
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